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inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applied le.  An 
assessment  of  the  dan's  general  condition  is  included  in  the  report.  _ 
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£  2  MAY  1961 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  tile  Pha;r  I  Inspection  Kcport  for  I’owder  Mill  Pond  Dam  in  Morris 
C  'unty,  New  Jersey  wliich  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dan's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  availahle  recurd.s,  c.ilculat  ions  and  past 
operational  performance,  Powder  Mill  Pond  Dam,  a  high  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  The  spillway  is 
considered  seriously  inadequate  since  a  flow  equivalent  to  13  percent  ni  the 
Probable  Maximum  Flood  (PMF)  would  cause  the  dam  to  be  overtopped.  The 
seriously  inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 
condition,  until  mor >  detailed  studies  prove  otherwise  or  corrective 
mea.suro.s  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 
because  of  a  seriou.sly  inadequate  .spillway  is  not  meant  to  indicate  the  sain 
degree  of  emergency  as  would  be  associated  witii  an  UNSAFE  c  l.ass  i  1 1 ca t ior. 
applied  for  a  .structural  deficiency.  It  does  iio.in,  however,  that  based  on 
an  initi.al  .scre»'n  i  iig ,  .and  pro  1  imin.iry  computations,  then,  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  .storm  were  to 
occur,  overtopping  and  failure  of  tlie  dam  could  t.ake  place,  significantly 
increasing  the  hazard  oi  loss  of  Lite  dowiistriMm  fioin  the  ilani.  To  ei'surc 
adequacy  of  tlic  structure,  the  following  actions,  .i.s  a  minimum,  are 
recommended . 

a.  The  spillway's  .uiequacy  should  be  deteniined  by  a  qua)  i  lied 
professional  consultant  engaged  by  the  owner  using  more  s.apiii  st  ica  t  ed 
methods,  procedures  and  ; tudies  within  three  months  from  the  date  of 
approval  of  this  report.  Within  three  month;;  of  t)ie  consultant's  findings 
reim'di.il  measures  to  ensure  .spillway  adequacy  .ihould  be  initiator;.  in  tlu’ 
interini,  a  detaileil  emergency  operation  plan  anJ  warning  .system  .sliuuid  be 
promptly  developed.  Also,  during  perioiis  of  unusually  heavy  prec  i  pi  t  a  1 1 ‘in  , 
around  the  clock  surveillance  .should  be  provided. 


NAPLN-N 

Honorable  breiiclan  1.  Byrne 


b.  The  following  remedial  m<!asm'es  aitoiill  be  i  ii  i  I  l.i  ted  within  f.irei' 
months  from  the  date  of  approval  of  this  report: 

(1)  Perform  additional  investigation  to  determine  seepage  conditions 
thi  ougii  and  under  the  embankment;  provide  iiortzontal  draina^’e  on  the 
downstream  face  of  the  embankment  if  necessary. 

(2)  Perform  additional  investigation  to  determine  the  engineering 
properties  of  the  embankment  and  foundation  materials,  and  wiiuther  or  not 
conventional  safety  margins  exist  under  more  severe  stress  conditions  than 
those  observed  during  our  inspection,  and  what  modifications  may  be  required 
to  achieve  such  safety  mar;', ms. 

c.  The  following  remedial  measures  siiould  be  initiated  within  six 
montiis  from  the  date  of  approval  of  this  report: 

(1)  Repair  undermining  of  tlie  culvert  footings  and  remove  debris 
accumulating  in  the  culvert,  approach  and  discharge  channels. 

(2)  Repair  cracks  existing  in  the  concrete  ol  tiie  col  vert  .ipproach 
walls  and  culvert. 

d.  The  following  remedial  measures  sl-ould  be  initiat'-d  within  one  year 
from  the  date  of  appr  val  of  this  report: 

(1)  Provide  proper  slope  protection  on  upstream  slope  ol  Lin- 
embankment . 

(2)  Provide  low  levei  drawdown  and  additional  spillway  facilities 
for  emergency  and  non-emergency  purposes. 

(3)  Properly  remove  all  trees  and  provide  adequate  filter  coverage 
on  the  downstream  face  of  the  embankment  to  prevent  any  piping  which  may 
occur  as  a  result  ol  future  root  decay. 

(4)  Repair  erosion  resulting  from  footpaths  on  both  upstream  and 
downstream  slopes. 

e.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Ilufnian,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  ot  this  letter,  a  copy  will 
also  be  sent  to  Congresswoman  Fenwick  of  the  Fifth  District.  Under  Che 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  roqui.st,  live  days  alter  the  date  of 
this  letter. 


NAFEN-N 

Honorable  Brendan  T.  Byrne 


Additional  copies  of  this  repo-  t  may  be  obtained  from  tue  National  Technical 
Information  Services  (NTIS) ,  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  Che  State  to 
implement  our  recommendations. 


Sincerely , 


1  Incl 
As  stated 


iX>L 


7' 


JAMES  G.  TON 
Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 
Division  of  Water  Resources 

M. J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 

Trenton,  NJ  08623 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 

N. J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 

Trenton,  NJ  08625 
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POWDER  MILL  POND  DAM  (NJ00803) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  10  and  12  September  and  3  December  1980  by  Langan 
Engineering  Associates,  Inc.  under  contract  tu  the  State  of  New  Jersey.  The 
State,  under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia, 
had  this  inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Powder  Mill  Pond  Dam,  a  high  hazard  potential  structure,  is  judged  to  be  in 
fair  overall  condition.  The  spillway  is  considered  seriously  inadequate 
since  a  flow  equivalent  to  15  percent  of  the  Probable  Maximum  Flood  (PMF) 
would  cause  the  dam  to  be  overtopped.  The  seriously  inadequate  spillway  is 
assessed  as  an  UNSAFE,  non-emergency  condition,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed.  The  classification  of 
UNSAFE  applied  to  a  dam  because  of  a  seriously  inadequate  spillway  is  not 
meant  to  indicate  the  same  degree  of  emergency  as  would  be  associated  with 
an  UNSAFE  classification  applied  for  a  structural  deficiency.  It  does  mean, 
however,  that  based  on  an  initial  screening,  and  preliminary  computations, 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could  take 
place,  significantly  increasing  the  hazard  of  loss  of  life  downstream  from 
the  dam.  To  ensure  adequacy  of  Che  structure,  the  following  actions,  as  a 
minimum,  are  recommended. 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  three  months  from  the  date  of 
approval  of  this  report.  Within  three  months  of  the  consultant's  findings 
remedial  measures  to  ensure  spillway  adequacy  should  be  initiated.  In  the 
interim,  a  detailed  emergency  operation  plan  and  warning  system  should  be 
promptly  developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  The  following  remedial  measures  shoulu  b.;  initiated  within  three 
months  from  the  date  of  approval  of  this  report: 

(1)  Pertorm  additional  investigation  to  ditcrinine  seepage  condition;, 
through  and  under  the  embankment;  proviae  hoiizonial  drainage  on  the 
downstream  face  of  the  embankment  if  nece.ssaiA. 

(2)  Perform  auditional  investigation  to  dett-rmine  the  engieering 
properties  of  the  embankment  and  foundation  inat« r la 1 s ,  and  whether  or  not 
conventional  safety  margins  exist  under  more  severe  stress  conditions  than 
those  observed  during  iiiir  inspection,  and  wh.ii  inoo  i  i  ic  1 1  ions  may  be  reijoitiu 
to  achieve  such  sifety  margins. 

c.  The  following  remedial  mea.sures  should  he  iniliiled  within  six 
months  from  the  date  of  approval  of  this  rep.u  t ; 

(1)  Repair  undermining  i)f  the  culvert  footings  anil  remove  debris 
accumulating  in  the  culvert,  approach  and  di;. charge  channels. 
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DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D  ft  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19106 


2  l'  WAV 

Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08b21 


Dear  Governor  Byrne: 

This  is  in  reference  to  our  ongoing  Nation^il  Program  for  inspeeiron  of  Non- 
Federal  Dams  within  die  State  of  New  Jersey.  Powui  r  Mill  Pond  Dam  (.Federal 
l.D.  No.  NJ00803),  a  high  hazard  potential  structure,  has  recently  been 
inspected.  The  dam  is  owned  by  the  New  Jersey  Transit  Corporation,  and  is 
located  on  a  tributary  of  the  Whippany  River  in  Mount  Tabor,  Morris  County. 

Using  Corps  of  Engineers  screening  criteria,  it  has  beer,  determined  th.ii  the 
dam's  spillway  is  seriously  inadequate  because  a  flow  equivalent  to  24 
percent  of  the  Probable  Maximum  Flood  woula  cause  the  dam  to  be  overtopped. 
The  seriously  inadequate  spillway  is  assessed  as  .in  UNSAFE,  non-emergency 
condition,  until  more  detailed  studies  prove  otlierwise,  or  corrective 
measures  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 
because  of  a  seriously  inadequate  spillway  is  not  n^eant  to  indicate  the  same 
degree  ol  emergency  as  would  be  .assi'c  rated  witli  an  UNSAFE  c  lass  i  f  ic.it  inn 
applied  for  a  structural  deficiency.  It  does  mean,  however,  that  b.ised  on 
an  initial  screening  and  preliminary  computations,  tliere  appears  to  be  a 
serious  deficiency  in  spillw.3y  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  could  take  place,  s igni 1  leant  1 y 
increasing  the  hazard  potential  to  loss  of  1 i f>'  downstream  from  the  dam.  As 
a  result  of  this  UNSAFE  determinat  iem,  it  is  recominended  that  the  dam's 
owners  take  the  following  measures  within  30  days  of  tlie  dale  of  this  Utter 

a.  Engage  the  servfce.s  of  a  qualifi'd  prolessional  consultant  to  n.  ro 
accurately  determine  the  spillway  adequacy  by  using  more  aetaileil  and 
sophisticated  hydrolo);,ic  and  liydranlie  analyse:;,  and  to  recommend  .my 
remedial  mea.sure.s  reipiired  to  pri-venl  oviTloppiny  t'l  the  (  im. 


NAPEN-N 
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b.  In  Che  interim,  a  detailed  emergency  operation  plan  and  downstream 
warning  system  should  be  promptly  developed.  Also,  around  Che  clock 
surveillance  should  be  provided  during  periods  of  unusually  heavy 
precipitation. 

A  final  report  on  this  Phase  1  Inspection  will  be  forwarded  to  you  within 
two  months. 


Sincerely , 


_A- 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  Furn  shed: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O' Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 


UNSAFE  DAM 

NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM: 

ID  NUMBER: 

STATE  LOCATED: 
COUNTY  LOCATED: 
STREAM: 

RIVER  BASIN; 

DATE  OF  INSPECTK 


POWDER  MILL  POND 

FED  ID  No  N3  00803 

NEW  JERSEY 

MORRIS 

TRIBUTARY  TO 
WHIPPANY  RIVER 

HUDSON  RIVER 

SEPTEMBER  &  DECEMBER  1980 


ASSESSMENT  OF  GENERAL  CONDITIONS 


The  embankment  bordering  the  east  side  of  Powder  Mill  Pond  appears  to 
have  been  constructed  as  a  railroad  embankment  and  may  not  have  been  designed 
as  a  dam.  However,  significant  amounts  of  water  could  be  impounded  by  the 
embankment  during  periods  of  unusually  heavy  precipitation.  The  ability  of  the 
embankment  to  withstand  stresses  and  seepage  conditions  induced  by  higher  than 
normal  water  levels  in  Powder  Mill  Pond  and  the  future  performance  of  the 
embankment  is  uncertain.  The  arched  culvert  which  allows  water  to  flow 
through  the  embankment  is  in  a  deteriorated  condition.  There  is  water  flowing 
from  the  toe  and  from  the  base  of  the  vertical  stone  block  wall  on  the 
downstream  side  of  the  embankment.  The  surficial  soils  of  the  embankment  are 
in  a  loose  condition.  No  riprap  or  other  slope  protection  was  observed  and 
erosion  hau  occurred  in  numerous  areas  of  the  embankment.  There  is  essentially 
no  avaiiab>V  information  concerning  the  design,  construction  or  subsequent 
modifications  (,f  the  embankment.  Additional  investigation  is  necessary  to 
adequately  evaluate  the  future  performance  of  the  embankment. 

The  spillway  capacity  as  determined  by  the  Corps  of  Engineers  Screening 
criteria  is  "seriously  inadequate".  The  embankment  can  adequately  pass  only 
14%  of  the  PMF.  The  spillway  adequacy  should  be  determined  using  more 
precise  and  sophisticated  methods  and  procedures. 

The  following  measures  are  recommended  to  be  taken  very  soon: 

Perform  additional  investigation  to  determine  seepage  conditions  through 
and  under  the  embankment,  provide  horizontal  drainage  on  the  downstream  face 
of  the  embankment  if  necessary.  Perform  additional  investigation  to  determine 
the  engineering  properties  of  the  embankment  and  foundation  materials,  and 
whether  or  not  conventional  safety  margins  exist  under  more  severe  stress 


conditions  than  those  observed  during  our  inspection,  and  what  modifications 
may  be  required  to  achieve  such  safety  margins.  The  spillway  capacity  of  the 
embankment  is  "seriously  inadequate"  as  defined  in  the  Corps  of  Engineers  ETL 
1110-2-234.  The  need  for  and  type  of  mitigating  measures  should  be  determiend, 
around-the-clock  surveillance  during  periods  of  unusual  heavy  precipitation 
provided  and  a  warning  system  established. 

The  following  measures  are  recommended  to  be  taken  soon: 

Repair  undermining  of  the  culvert  footings  and  remove  debris  accumulating 
in  the  culvert,  approach  and  dishcarge  channels.  Repair  cracks  existing  in  the 
concrete  of  the  culvert  approach  walls  and  culvert. 

The  following  measures  are  recommended  to  be  taken  in  the  near  future: 

Provide  proper  slope  protection  on  upstream  slope  of  the  embankment. 
Provide  low  level  drawdown  and  additional  spillway  facilities  for  emergency  and 
non-emergency  purposes.  Properly  remove  all  trees  and  provide  adequate  filter 
coverage  on  the  downstream  face  of  the  embankment  to  prevent  any  piping 
which  may  occur  as  a  result  of  future  root  decay.  Repair  erosion  resulted  from 
footpaths  in  both  upstream  and  downstream  slopes. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


SECTION  1  PROJECT  INFORMATION 


1.1  General 

Authority  to  perform  the  Phase  I  Safety  Inspection  of  Powder  Mill  Pond 
was  received  from  the  State  of  New  Jersey,  Department  of  Environmental 
Protection,  Division  of  Water  Resources  by  letter  dated  12  August  1980.  This 
Authority  was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public  Law 
92-367  and  by  agreement  between  the  State  and  the  US  Army  Engineers  District, 
Philadelphia. 

The  purpose  of  the  Phase  I  Investigation  is  to  develop  an  assessment  of  the 
general  conditions  with  respect  to  safety  of  Powder  Mill  Pond  and  appurtenances 
based  upon  available  data  and  visual  inspection,  and  determine  any  need  for 
emergency  measures  and  conclude  if  additional  studies,  investigations  and 
analyses  are  necessary  and  warranted.  The  assessment  is  made  using  screening 
criteria  established  in  Recommended  Guidelines  for  Safety  Inspection  of  Dams 
prepared  by  the  Department  of  Army,  Office  of  the  Chief  of  Engineers.  It  is  not 
the  purpose  of  the  inspection  report  to  imply  that  a  dam  meeting  or  failing  to 
meet  the  screening  criteria  is,  per  se,  certainly  adequate  or  inadequate. 

1.2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Powder  Mill  Pond  is  bordered  along  the  east  side  by  approximately  660  ft 
of  a  2  track  railroad  embankment.  The  top  of  the  embankment  is  about  1 1 
feet  above  the  normal  pond  surface  and  about  35  feet  at  its  highest  point 
above  natural  ground  surface  on  the  downstream  side.  The  upstream  and 
downstream  slopes  of  the  embankment  vary  between  2H:1V  earthfill  to 
vertical  stone  block  retaining  walls.  The  retaining  walls  vary  in  height 
from  a  few  feet  to  about  20  feet.  There  is  a  6  ft  wide  by  7  to  10  ft  high 
culvert  through  the  railroad  embankment  at  the  south  end  of  the  pond. 
There  is  no  spillway  associated  with  the  pond  or  railroad  embankment.  The 
railroad  embankment  and  south  end  of  the  pond  is  crossed  by  a  one  lane 
road  (Powder  Mill  Pond  Road).  The  road  crosses  the  pond  on  an  earthfill 
causeway.  Water  in  the  pond  is  allowed  to  pass  through  the  causeway  to 
the  railroad  embankment  culvert  by  means  of  three  36-in-dia  concrete 
pipes.  There  are  no  other  outlets  associated  with  the  pond  to  our 
knowledge  other  than  the  3  pipes  and  culvert. 

b.  Location 

Powder  Mill  Pond  is  located  in  Mount  Tabor,  Morris  County,  New  Jersey. 
Powder  Mill  Pond  Road,  which  is  located  off  Tabor  Road  (Rt  53)  crosses 
the  embemkment  and  south  end  of  the  pond.  It  is  at  north  latitude  40052.0' 
and  west  longitude  74028.7'.  A  regional  vicinity  map  is  given  in  Figure  1. 

c.  Size  Classification 

Powder  Mill  Pond  is  classified  as  small  based  on  its  maximum  storage 
capacity  of  approximately  212  ac  ft  which  is  more  them  50  ac  ft  but  less 
than  1,000  ac  ft.  It  is  classified  as  small  based  on  the  railroad  embankment 
maximum  height  of  35  feet  which  is  less  than  40  feet.  Accordingly, 
Powder  Mill  Pond  is  classified  as  "small"  in  size. 


d.  Hazard  Classification 

Powder  Mill  Pond  is  classified  as  having  a  "High  Hazard  Potential”  in  the 
National  Inventory  of  Dams  on  the  basis  that  failure  of  the  railroad 
embankment  would  cause  excessive  property  damage  to  residences 
downstream  and  could  potentially  cause  more  than  a  few  deaths.  Visual 
inspection  revealed  a  large  number  of  homes  and  structures  along  the 
downstream  channel  and  the  use  of  the  embankment  by  commuter  train; 
both  of  which  could  be  seriously  affected  in  the  event  of  a  failure  of  the 
railroad  embankment.  It  is,  therefore,  proposed  to  keep  the  Hazard 
Potential  Classification  as  "High". 

e.  Ownership 

Ownership  of  the  railroad  embankment  is  by  New  3ersey  Transit  Corp., 
Macarter  Highway  &  Market  Street,  P.  O.  Box  10009,  Newark,  New  Jersey 
07101. 

f.  Purpose  of  Dam 

The  purpose  of  the  dam  structure  is  an  embankment  track  bed  for  an  active 
railroad.  Powder  Mill  Pond  is  used  for  recreation. 

g.  Design  and  construction  History 

There  is  no  information  available  on  the  design  and  construction  history  of 
the  railroad  embankment. 

h.  Normal  Operational  Procedures 

There  are  no  known  operational  procedures  for  the  regulation  of  water  flow 
from  Powder  Mill  Pond. 

1.3  Pertinent  Data 


a.  Drainage  Areas 

b.  Discharge  at  Damsite 
Maximum  known  flood  at  damsite 

c.  Elevation  (Arbitrary  -  El  100.0  top  of  concrete 
retaining  wall  over  culvert) 

Top  Dam 

Normal  pool 
Spillway  crest 
Maximum  tailwater 


1.66  sq.  mi. 


unknown 


102.13  (low  point 
at  south  end) 

Approx  92 

No  Spillway 

Unknown 
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Reservoir 


Length  of  maximum  pool 
Length  of  normal  pool 
Storage  (acre-feet) 

Normal  pool 

Top  of  railroad  embankment 

Reservoir  Surface  (acres) 

Top  of  railroad  embankment 

Normal  pool 

Spillway  crest 

Dam 

Type 

Length 
Height 
Top  Width 
Side  Slopes 


Zoning 

Impervious  Core 
Cutoff 

Grout  curtain 


Approx  1800  ft 
Approx  1000  ft 

Approx  96  ac  ft 
Approx  212  ac  ft 

Approx  15.3 
Approx  8.0 
N/A 

Earthfill  railroad 
embankment 

660  ft 

Approx  35  ft 
25  ft 

Variable  (2H:1V  to 
vertical) 

Unknown 

Unknown 

Unknown 

Unknown 

No  spillway 

6  ft  wide  by  7  to  10  ft 
high  masonry  arched 
culvert  under  railroad 
embankment.  No  con¬ 
trolled  outlets. 
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SECTION  2  ENGINEERING  DATA 


There  is  no  information  available  concerning  the  design  or  construction  of 
the  railroad  embankment.  There  are  no  operational  procedures  concerning  the 
railroad  embankment  with  respect  to  water  levels  in  Powder  Mill  Pond. 


SECTION  3  VISUAL  INSPECTION 

Our  visual  inspection  of  the  Powder  Mill  Pond  revealed  the  east  side  of  the 
pond  is  bordered  by  a  2  track  railroad  embankment  which  at  its  low  point  was 
approximately  10  1/2  ft  higher  than  the  pond  water  level  at  the  time  of  the 
inspection.  The  embankment  and  pond  are  crossed  at  the  southern  end  by 
Powder  Mill  Pond  Road  which  is  supported  by  an  earthen  causeway.  The  low 
point  of  the  causeway  is  only  1  to  2  ft  above  normal  pool  level.  Under  this 
portion  of  the  causeway  are  three  36-in-dia  concrete  pipes  through  which  water 
discharges  and  flows  along  the  west  side  of  the  railroad  embankment  to  a  6  ft 
wide,  7  to  10  foot  high  arched  stone  and  masonry  culvert  through  the  railroad 
embankment.  On  the  east  side  of  the  embankment  water  runs  down  a  steep  slope 
formed  by  rock  outcrop  to  a  stream  bed  approximately  20  feet  below. 

The  upstream  and  downstream  slopes  of  the  railroad  embankment  vary 
from  maximum  of  approximately  2H:1V  to  vertical  stone  block  and  concrete 
retaining  walls.  The  slopes  are  vegetated  with  brush  and  small  diameter  trees 
below  the  ballast  line  of  the  railroad  tracks.  There  is  seepage  of  water  running 
from  the  toe  and  from  the  base  of  the  stone  block  retaining  wall  on  the 
downstream  side.  The  seepage  appeared  to  be  clear  at  the  time  of  the 
inspection.  The  surficial  soil  on  the  slopes  is  generally  in  an  uncompacted  state. 
Walking  on  the  slopes  leaves  footprints  and  depressions  in  many  areas.  There  are 
many  areas  of  surficial  erosion  along  the  embankment  slopes. 

The  upstream  railroad  embankment  is  protected  from  erosion  for 
approximately  60  ft  north  of  the  culvert  by  a  vertical  concrete  retaining  wall. 
There  is  a  horizontal  crack  along  most  of  the  length  of  this  wall  which  has 
experienced  about  2  inches  of  translational  movement.  No  protective  riprap  was 
observed  along  the  upstream  embankment. 

The  culvert  which  passes  under  the  railroad  embankment  is  constructed  of 
various  materials.  The  middle  section  of  the  culvert,  approximately  23  ft  long, 
is  constructed  of  vertical  stone  block  walls  to  the  springline  with  a  brick  arch. 
To  both  ends  of  this  has  been  added  approximately  7  ft  long  reinforced  concrete 
culvert  sections  of  the  same  cross  sectional  dimensions.  The  concrete  sections 
are  supported  on  stone  foundations.  The  date  1902  is  inscribed  in  the  concrete 
which  appears  to  be  the  date  of  the  extensions. 

Inspection  of  the  culvert  shows  that  the  stream  has  extensively  eroded  and 
undermined  the  stone  foundations  of  the  culvert  walls.  The  concrete  arch  is 
severely  cracked.  No  mortar  was  observed  in  the  joints  of  the  stone  block. 
There  are  railroad  ties,  plywood,  dead  branches  and  other  debris  in  the  culvert. 

There  are  approximately  6  homes  along  the  southwestern  side  of  Powder 
Mill  Pond.  The  homes  appear  to  be  built  at  or  above  the  elevation  of  the  top  of 
the  railroad  embankment.  The  remaining  shore  areas  are  swamp  and  woodlands. 
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The  downstream  channel  from  the  east  side  culvert  outlet  is  a  steep  rock 
outcrop  streambed  dropping  approximately  30  feet  in  a  distance  of  less  than  500 
ft  to  a  streambed  formed  between  N3  Rt  53  and  the  railroad  embankment. 


SECTION  4  OPERATIONAL  PROCEDURES 

There  are  no  operational  procedures  for  Powder  Mill  Pond.  Maintenance  of 
the  railroad  embankment  is  by  Conrail,  Inc.  and  the  New  Jersey  Transit  Corp. 


SECTION  5  HYDRAULICS/HYDROLOGIC 

Powder  Mill  Pond  is  bordered  along  its  east  side  by  a  railroad  embankment. 
Water  discharges  through  three  concrete  pipes  under  the  causeway  and  flows 
along  the  upstream  toe  of  the  embankment  to  a  stone  and  masonry  arched 
culvert  passing  through  the  embankment.  This  is,  to  our  knowledge,  the  only 
outlet  for  the  pond  water. 

The  hydraulic/hydrologic  evaluation  is  based  on  a  Spillway  Design  Flood 
(SDF)  equal  to  the  Probable  Maximum  Flood  chosen  in  accordance  with  the 
evaluation  guidelines  for  dams  classified  as  high  hazard  and  small  in  size. 
Hydrologic  design  data  for  the  embankment  was  not  available.  The  PMF  haw 
been  determined  by  developing  a  synthetic  hydrograph  based  on  the  maximum 
probable  precipitation  of  22.2  inches  (200  sq.  mi.  -24  hour).  The  Corps  of 
Engineers  has  recommended  the  use  of  the  SCS  triangular  unit  hydrograph  with 
the  curvilinear  transformation.  Hydrologic  computations  are  presented  in 
Appendix  3.  The  PMF  peak  inflow  determined  for  the  subject  watershed  is  5005 
cfs. 

The  capacity  of  the  culvert  at  maximum  pool  elevation  at  the  top  of  the 
railroad  embankment  is  estimated  to  be  528  cfs  which  is  significantly  less  them 
the  SDF.  Flood  routing  for  the  1/2  PMF  and  PMF  indicates  the  railroad 
embankment  will  overtop  by  1.04  ft  and  1.86  ft,  respectively.  We  estimate  the 
culvert  can  adequately  pass  only  14%  of  the  PMF.  Based  on  our  knowledge  of 
the  dam  as  an  earthfill  railroad  embankment  and  our  knowledge  of  the  degree  of 
overtoppping  potential,  it  is  our  opinion  that  overtopping  by  the  1/2  PMF  would 
likely  cause  failure. 

The  immediate  potential  damage  center  is  located  at  the  embankment  on 
which  active  commuter  trains  travel.  The  downstream  potential  damage  center, 
which  is  approximately  1500  ft  from  the  embankment,  is  comprised  of  Rt  53  and 
numerous  homes  and  structures  located  along  the  stream  for  a  distance  of  about 
a  mile.  Based  on  the  above  observations  it  is  our  opinion  that  failure  of  the 
railroad  embankment  from  overtopping  would  significantly  increase  the  hazard 
potential  for  economic  loss  and  loss  of  life  downstream  of  the  embankment  from 
that  which  would  exist  just  before  overtopping  failure.  Therefore,  the  spillway 
capacity  of  Powder  Mill  Pond  Dam  is  considered  to  be  "seriously  inadequate"  as 
defined  in  the  Corps  of  Engineers  ETL  1110-2-234. 

There  is,  to  our  knowledge,  no  drawdown  structure  associated  with  the  pond. 


SECTION  6  STRUCTURAL  STABILITY 


The  embankment  to  the  east  of  Powder  Mill  Pond  appears  to  have  been 
intended  for  use  as  a  railroad  embankment  and  not  to  perform  as  an  earth  dam. 
Based  on  visual  observation,  no  immediate  instability  appears  to  exist  in  the 
railroad  embankment  under  normal  conditions.  However,  downstream  seepage, 
deteriorated  retaining  walls  and  culvert  structures  exist  and  can  lead  to  serious 
structural  stability  problems  if  deficiencies  are  uncorrected.  The  embankment 
has  the  potential  to  impound  significant  amounts  of  water  during  periods  of 
unusually  heavy  precipitation.  Vibration  induced  by  the  active  commuter  trians 
presents  additional  unfavorable  conditions.  The  structural  stability  of  the 
embankment  under  such  conditions  are  uncertain  and  are  probably 
unsatisfactory. 

There  are  no  design  or  construction  data  available  concerning  the 
construction  of  the  railroad  embankment  or  subsequent  modifications, 
consequently  analysis  of  the  degree  of  stability  of  the  embankment  cannot  be 
made  without  gross  assumptions  concerning  the  engineering  properties  of  the 
embankment  and  foundation  materials. 

There  are  no  operating  records  of  the  railroad  embankment  pertaining  to 
Powder  Mill  Pond. 

The  track  bed  appears  to  have  been  widened  about  1902  as  judged  by  the 
different  materials  used  in  construction  of  the  culvert  and  the  date  inscribed  in 
the  concrete  of  the  culvert.  The  structural  adequacy  of  the  culvert  and 
upstream  wingwall  may  not  be  satisfactory  as  evidenced  by  the  severely  cracked 
concrete  of  these  structures  and  should  be  further  evaluated. 

The  railroad  embankment  is  located  in  Seismic  Zone  I  of  the  Seismic  Zone 
Map  of  Contiguous  States.  The  degree  of  stability  of  the  embankment  under 
static  loading  is  uncertain  and  may  be  unstable  under  earthquake  loading. 


SECTION  7  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 
7.1  Dam  Assessment 


The  embankment  bordering  the  east  side  of  Powder  Mill  Pond  appears  to 
have  been  constructed  as  a  railroad  embankment  and  may  not  have  been  designed 
as  a  dam.  However,  significant  amounts  of  water  could  be  impounded  by  the 
embankment  during  periods  of  unusually  heavy  precipitation.  The  ability  of  the 
embankment  to  withstand  stresses  and  seepage  conditions  induced  by  higher  than 
normal  water  levels  in  Powder  Mill  Pond  and  the  future  performance  of  the 
embankment  is  uncertain.  The  arched  culvert  which  allows  water  to  flow 
through  the  embankment  is  in  a  deteriorated  condition.  There  is  water  flowing 
from  the  toe  and  from  the  base  of  the  vertical  stone  block  wall  on  the 
downstream  side  of  the  embankment.  The  surficial  soils  of  the  embankment  are 
in  a  loose  condition.  No  riprap  or  other  slope  protection  was  observed  and 
erosion  has  occurred  in  numerous  areas  of  the  embankment. 
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There  is  essentially  no  available  information  concerning  the  design, 
construction  or  subsequent  modifications  of  the  embankment.  Additional 
investigation  is  necessary  to  adequately  evaluate  the  future  performance  of  the 
embankment. 

The  spillway  capacity  as  determined  by  the  Corps  of  Engineers  Screening 
criteria  is  "seriously  inadequate".  The  embankment  can  adequately  pass  only 
14%  of  the  PMF.  The  spillway  adequacy  should  be  determined  using  more 
precise  and  sophisticated  methods  and  procedures. 

7.2  Recommendations/Remedial  Measures 


The  following  measures  are  recommended  to  be  taken  very  soon: 

1.  Perform  additional  investigation  to  determine  seepage  conditions  through 
and  under  the  embankment;  provide  horizontal  drainage  on  the  downstream 
face  of  the  embankment  if  necessary. 

2.  Perform  addtional  investigation  to  determine  the  engineering  properties  of 
the  embankment  and  foundation  materials,  and  whether  or  not  conventional 
safety  margins  exist  under  more  severe  stress  conditoins  than  those 
observed  during  our  inspection,  and  what  modifications  may  be  required  to 
achieve  such  safety  margins. 

3.  The  spillway  capacity  of  the  embankment  is  "seriously  inadequate"  as 
defined  in  the  Corps  of  Engineers  ETL  1110-2-234.  The  need  for  and  type 
of  mitigating  measures  should  be  determined,  around-the-clock 
surveillance  during  periods  of  unusual  heavy  precipitation  provided  and  a 
warning  system  established. 

The  following  measures  are  recommended  to  be  taken  soon: 

1.  Repair  undermining  of  the  culvert  footings  and  remove  debris  accumulating 
in  the  culvert,  approach  and  discharge  channels. 

2.  Repair  cracks  existing  in  the  concrete  of  the  culvert  approach  walls  and 
culvert. 

The  following  measures  are  recommended  to  be  taken  in  the  near  future: 

1.  Provide  proper  slope  protection  on  upstream  slope  of  the  embankment. 

2.  Provide  low  level  drawdown  and  additional  spillway  facilities  for 
emergency  and  non-emergency  purposes. 

3.  Properly  remove  all  trees  and  provide  adequate  filter  coverage  on  the 
downstream  face  of  the  embankment  to  prevent  any  piping  which  may 
occur  as  a  result  of  future  root  decay. 

4.  Repair  erosion  resulted  from  footpaths  on  both  upstream  and  downstream 
slopes. 
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APPENDIX  1 

CHECK  LIST,  HYDROLOGIC  AND  HYDRAULIC  DATA 
CHECK  LIST,  VISUAL  INSPECTION 


CHECK  LIST 

HYDROLOGIC  AND  HYDRiMJLIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  1»66  sq.  mi.,  wooded  s  forest  land _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACTTY):  El  92-  (96  ac  ft) _ 

ELEVATION  TOP  4  MAXIMUM  POOL  (STORAGE  CAPACITY) :  Approx  El  102  (212 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown _ 

ELEVATION  TOP  RAILROAD  EMBANKMENT;  102.12,  low  point _ 

CREST*  Railroad  Embankment 

a.  Elevation  102.13,  low  point _ 

b.  Type  Earth  Embankment  _ _ _ 

c.  Width  25  ft  *  _ _ _ 

d.  Length  660  ft _ _ _ _ _ 

e.  Location  Spillover  None _ _ _ _ _ 

£.  Number  and  Type  of  Gates  None _ _ _ 

OUTLET  WORKS:  Culvert _ _ 

a  *  Type  6  ft  wide,  7  ft  high  masonry  s  stone  arched  culvert 

b.  Location  South  end  of  RR  embankment 

c.  Entrance  inverts  90.3-  _ _ 

d.  Exit  inverts  88.5* . . ^  - 

e.  Emergency  draindown  facilities  None  _ 

HYBRDMETEOROLOGICAL  GAGES:  None _ 

a.  Type  _ 

b.  Location  - _ _ _ 

c.  Records  _  - 

MAXIMUM  N9N-nAMA6IWG  DTSrHABtTE-  Unknown _ 

NOTE:  All  Elevations  based  on  arbitrary  datum. 


Chock  List 
Visual  Inspection 


APPENDIX  2 

PHOTOGRAPHS 
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Railroad  embankment  and  Powder 
Mill  Road  crossing  south  end 
of  pond. 


POVTDER  MILL  POND 


Crest  of  railroad  embankment  10  September  1980 

looking  north  from  Powder  Mill 
Road  crossing. 


Crest  of  railroad  embankment  IG  September  1980 

looking  south  from  Powder  Mill 
Road  crossing. 


POWDER  MILL  POND 
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ll 


South  end  of  pond  leading  to  10  Sc'ptfmbcr  J98C' 

approach  channel  of  culvert. 

Note  prominent  horizontal  crack 
in  railroad  embankment  retaining 
wall . 
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Approach  channel  just 
before  entering  culvert. 

Note  erosion  around  wirntwall 
and  cracks  in  wingwall. 

10  Sej'tember  1980 


I'OWbKR  MU,L  KIND 


’-3 


i 


POWDER  MILL  POND 


Discharge  channel  inunediately  10  September  1980 

downstream  of  culvert. 


Pond  looking  upstream. 


10  September  1980 
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